Negative supercoiling of DNA by eukaryotic DNA topoisomerase II and dextran sulfate.
In the presence of a molar excess of eukaryotic DNA topoisomerase II and an appropriate concentration of dextran sulfate, relaxed closed circular DNA is converted to a negatively supercoiled form. The reaction is dependent on ATP. Neither adenosine 5'-[beta,gamma-imido]-triphosphate nor adenosine 5'-[gamma-thio]triphosphate can substitute for ATP. The negative supercoils formed are relaxed by subsequent addition of DNA topoisomerase I to the supercoiling reaction mixture. Covalent closure of a nicked circular DNA in the presence of DNA topoisomerase II and dextran sulfate but in the absence of ATP causes a small decrease in the linking number. These results suggest that when an appropriate concentration of dextran sulfate is present, the binding of a molar excess of eukaryotic DNA topoisomerase II constrains a small number of negative supercoils in DNA, which in turn generate unconstrained negative supercoils at the expense of ATP.